perfused alveoli (low $'/Q). We examined the alveolar arterial oxygen difference, P(A-a)O,, with the patients breathing room air (FIo,=21 percent) at rest, low oxygen (FIo, = 14 percent), high oxygen (FIo, = 100 percent) breathing room air (FIo2 = 21 percent) during
exercise. Overall, these initial values were fairly comparable for the two groups; the P ( A-a ) 0, was elevated for every patient studied and there were no statistical differences between the two groups (Fig 2 ) . After the period of time of either nontreatment or treatment with 30-60 mg prednisone, daily for at least a month, the resting alveolar-arterial oxygen difference P ( A-a) 0, was not significantly changed for the untreated group while the treated group had a substantial decrease ( P < 0.001).
Breathing low inspired oxygen (FIo2 = 14 percent), the untreated groups showed a slight worsening which was not signi6cant while the treated group showed a small but definite improvement which was statistically significant ( P < 0.01). Breathing 100 percent oxygen (FIo2 = 1.0) the variances were noted to be quite large.
Nevertheless, the untreated group showed a decrease which was not statistically significant, while the treated group showed a much larger decrease which was significant ( P < 0.001). With exercise, the untreated group showed no change while the treated group showed a decrease in the alveolar arterial oxygen difference which was significant ( P < 0.001). Overall, this can be construed as representing improvement in the efficiency of the lung for gas transport subsequent to treatment by steroids. post-PN rise in LO to 146 percent of control values, while 13 percent oxygen accentuated the normal day one increase in LO to 334 percent of control (Table) . Lysyl oxidase activity also rose in control animals exposed to hypoxia, suggesting that elastin synthesis may also be important to hypoxia induced lupg growth. Thus, in addition to new collagen synthesis reported during the second week following PN (Fed Proc 33: 2248 ,1974 ), there appears to be an early adaptation of an enzyme in the lung essential for elastin and collagen maturation. These data also suggest that oxygen plays an important role in controlling connective tissue biosynthesis in the lung.
H
ydroxyproline, which accounts for about one-sixth of the total amino acid residues in collagen, appears to stabilize the molecule in its triple helix configuration, a structure which gives collagen resistance to most proteolytic enzymes. The hydroxyproline in collagen is formed intracellularly by hydroxylation of proline already peptide bound in nascent collagen molecules. The hydroxylating enzyme, prolyl hydroxylase (PH), acts specifically upon proline residues in the sequence XPro-Gly.
PH has been identified in animals, plants and microorganisms. P d e d PH from whole chick embryos and newborn rat skin has been characterized and used to prepare anti-PH antibody. By immunoassay, tissues demonstrate much higher PH content than by assay of functioning enzyme. The non-functional immunoreactive material has a lower molecular weight than the active enzyme suggesting that active PH is assembled from immunoreactive subunits.'
The PH activity of many animal tissues has been determined including human serum and some human tissues. Increased PH activity has been observed regularly in tissues actively synthesizing collagen. Fetal and neonatal animal tissues have higher activity than mature animal tissue^.^ Activity rises in a variety of human diseased tissues such as psoriatic skins and rheumatoid synovia.' In experimental silicosis, the PH activity of lung increases. This change precedes an increase in lung collagen content and the histologic appearance of pulmonary fibrosis.5 The PH activity of human lung has not been reported.
To measure the PH activity of human lung, we obtained fresh lung tissue from 21 patients undergoing thoracotomy for lung biopsy, lobectomy or pneumonectomy and from five fetuses delivered by hysterotomy at 9-15 weeks of gestation because of life-threatening maternal illness. PH activity was measured as described by Fleckman, Jeffrey and Eisen.8 The results were related to the tissue histology and the tissue content of DNA and hydroxyproline. The histologic patterns of the tissue in the adults were as follows: normal-seven patients; fibrosing alveolitis-four patients; sarcoidosis-four patients; and miscellaneous chronic inflammatorv condi-*From the Depahent of Medicine, Washington University tions-sk patients. In most patients, there Was gradual School of Medicine at The Jewish Hospital of St. Louis.
progression of disease (Fig 1) ; however, one patient P'fp~gP, t~k F ; R~h~~e~~~r~$ "~~7~~ with sarcoidosis and one with bronchiolitis obliterans 70351 ( Dr. Senior).
were having rapidly advancing disabling changes at the FIGURE 1. The changing chest radiograph in a middle-aged man with fibrosing alveolitis. Lung biopsy was taken from the lingula in 1974. In 1974, the vital capacity was 2.1 liters (40 percent predicted) and the single breath carbon monoxide diffusing capacity was 8 ml/min/mm Hg.
